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FIGURE 12. A "catastrophe machine" can be constructed easily out of cardboard and
rubberbands. Attach a circular disk of thick cardboard, of radius 3 centimeters, to a board
using a drawing pin and a paper washer. Fix another drawing pin near the rim of the
disk with its point upwards. To this pin attach two elastic bands, of about 6 centimeters
unstretched length. Fix one to a point 12 centimeters from the center of the disk, and
leave the end of the other free to move along the center line as shown, for example, by
taping it to a pencil that you can move by hand.

They can use a spring to hold a rod upright, with the lower end resting
on a table, then add weights to the top and watch it sway or buckle.
They can make a "bridge" from a flexible metal strip, put weights on
top, and watch it collapse.

Older students can analyze the behavior of two rigid rods joined by
a springy hinge. These models lead naturally to more subtle questions
relating symmetry, stability, and continuous change. How does a rolling
body move if its center of gravity changes? How do ships capsize? The
analysis of models of such changes brings in a great deal of important